Metabolic effects and cyclic AMP levels produced by glucagon, (1-N alpha-Trinitrophenylhistidine,12-homoarginine)glucagon and forskolin in isolated rat hepatocytes.
[1-N alpha-Trinitrophenylhistidine,12-homoarginine]glucagon (THG) is a potent antagonist of the effects of glucagon on liver membrane adenylate cyclase. In isolated hepatocytes, this glucagon analogue was an extremely weak partial agonist for cAMP accumulation, and it blocked the stimulation of cAMP accumulation produced by glucagon. However, THG was a full agonist for the stimulation of glycogenolysis, gluconeogenesis and urea synthesis in rat hepatocytes, and did not antagonize the metabolic effects of glucagon under most of the conditions examined. Forskolin potentiated the stimulation of cAMP accumulation produced by glucagon or THG, but did not potentiate their metabolic actions. A much larger increase in cAMP levels seemed to be required for the stimulation of hepatocyte metabolism by forskolin than by glucagon or THG. This may suggest the existence of a functional compartmentation of cAMP in rat hepatocytes. The possible existence of compartments in cAMP-mediated hormone actions and the involvement of factors, besides cAMP, in mediating the effects of THG and glucagon is suggested.